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(54) ELECTROLESS PLATING METHOD 
(57)Abstract: 

PURPOSE: To deposit a uniform metallic film on the surface of a photo- 
resist by treating the photo-resist surface with a soln. of specified 
compds., then making a catalyst adsorbed on the surface and dipping the 
photo-resist in an electroless plating bath. 

CONSTITUTION: A substrate coated with a photo-resist is dip-coated by 
using a soln. of the compd. having a structure shown by formula I. In 
formula 1, R is a 1 or more than 10, preferably 8 to 20C alkyi group or an 
alkyi group having an aromatic group, and n is >1 or preferably 2 to 5. The 
coated substrate is then treated with a tin-palladium activator to make a 
catalyst adsorbed on the photo-resist surface. The resulting substrate is 
then dipped in a electroless plating bath to deposit a metallic film of Ni, 
etc.. on the photo-resist surface. A propylene oxide or ethylene oxide- 
propylene oxide copolymer-containing compound shown by formula II 
instead of ethylene oxide in the structure of the compd. of formula I is also 
available for dip-coating the substrate. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The nonelectrolytic plating approach characterized by to be the approach of performing nonelectrolytic 
plating to the front face of the base which applied the positive type photoresist beforehand, to process with a tin- 
palladium system activator, to make a catalyst stick to this photoresist front face after pretreating with the solution of 
one or more compounds chosen from from among the compounds which have tiie structure expression showing this 
photoresist front face below, to be immersed in a nonelectrolytic plating bath after an appropriate time, and to deposit a 
metal coat on this photoresist front face. ( 1 ) 

[Formula 1] The compound which has the structure expression of RC0NH(CH2 CH2 O) n H. However, R is an alkyl 
group which has eight or more alkyl groups [ 20 or less ] or an aromatic series radical desirably one or more carbon 
numbers, and n is the number of 2-5 desirably one or more. 

(2) The compound which has the following structure expression which used the copolymer of propylene oxide or 
ethyleneoxide, and propylene oxide instead of the ethyleneoxide in a structure expression of the above (1). 
[Formula 2] 

RCONH CCH2 CH-0) „ H 
I 



CH 



3 



RCONH (CH2 CHj 0) n (CH2 CHg -0) „ H 

I 



CH 



3 



(3) The compound which has the following structure expression which permuted hydrogen incidental to the above (1) or 
the alkyl oxide in a structure expression of (2) by the sulfone radical. 

t Formula 31 
ICONH (CH2 CH2 0) a SO3 Na 

RCONH (CH2 CHO) „ SO3 Na 

I 

CH3 

RCONH (CHg CH2 0) „ (CH2 CHO) a SO3 Na 

I 

CH3 

(4) 

[Formula 41 

^(CH^CH, 0)„H 

RCON 

^ (CHj CH2 0) „ H 
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The compound which has ********. However, R is an alkyl group which contains the alkyl group or aromatic series 
radical of 8-20 desirably one or more carbon numbers, and n and m are one or more numbers. 
'5) The compound which has the following structure expression which used the copolymer of propylene oxide or 
khyleneoxide, and propylene oxide instead of the ethyleneoxide in a structure expression of the above (4). 
Formula 5] 

CCH, CHO) „ H 
I 

RCON 3 



\ 



RCON 



/ 

f 

\ 



(CHg CHO) „ H 
I 

CHo 



(CHg CHa 0) „ (CHgCHO^F? 

I 

CH, 



(CH2 CH2 0) (CH2 CHO) ,/ H 

I 

CHq 



(6) 

[Formula 6] 

"'H^ CH 



^ (Cft^ CH^ 0)„H 



RN 

\ 



(CH2 CH2 O) „ H 



The compound which has ********. However, R is an alkyl group which contains the alkyl group or aromatic series 
radical of 8-20 desirably one or more carbon numbers, and n and m are one or more numbers. 
(7) The compound which has the following structure expression which used the copolymer of propylene oxide or 
ethyleneoxide, and propylene oxide instead of the ethyleneoxide in a structure expression of the above (6). 
[Formula 7] 



hH^TAvww^^ 



• 
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• / 

f 

\ 



(CH, CHO) „ H 



CH- 

RN 3 



/ 

I 

\ 



(CH2 CHO) „ H 
I 

(CH2 CH2 0) „ (CH2 CHO) „ H 

I 

CH3 



(CH2 CH2 0) „, (CH2 CHO) H 

I 

CH, 



(8) 

[Formula 8] The compound which has the structure expression of Rl CONR two R3. However, Rl -R3 It is a with a 
carbon nximbers of one or more alkyl group. 

(9) The compound which has the structure expression of pyridinium halide. 

[Formula 9] 

fOl-x- 



N 

+ I 
R 

However, R is a with a carbon numbers of one or more alkyl group. 
(10) 

[Formula 10]^ 

Rl R2 R3 N (CH2 CH2 0) n H X" 

The compound which has the becoming structure expression. However, Rl -R3 It is a with a carbon numbers of one or 
more alkyl group, n is one or more numbers, and X is a halogen. 

[Formula 11] Rl NH(CH2) n-Si (R2 0)3 -- the compound which has a structure expression. However, Rl It is the alkyl 
group which has hydrogen or an amino group, and is R2. It is the alkyl group of 1 or 2 desirably one or more carbon 
numbers, and n is one or more numbers. 
(12) 

[Formula 12] . 

RNH(CH2) n Si(CH3) n m (CH3 O) -- the compound which has a structure expression. However, R is an alkyl group 
which has hydrogen or an amino group, n is the number of 1 or 2, and m is a number used as 1, when n is 1 and 2 and n 
are 2. 

(13) 

[Formula 13] 

"4" 

Rl R2 N (CH2 CH2 0) „ H (CH2 CH2 O) „ HX" 
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The compound which has the becoming ^fcture expression. However, Rl And is a with a carbon numbers of one 

or more alkyl group or an aromatic series radical, X is a halogen, and n and m are one or more numbers. 

('14) The compound which has the following structure expression which used the copolymer of propylene oxide or 

ethyleneoxide, and propylene oxide instead of the ethyleneoxide in a structure expression of the above (13). 

[Formula^M] 

Rl Rg N (CHa CHO) „ H (CH3 CHO) „ HX" 
1 I 
CH, CHa 



(CH2 CH2 0)„ (CH3 CHO)„ H 

I 

CH3 
Rl R2 N 



/ 



\ 



(CH2 CH2 0) (CH3 CHO) H 

CH3 



(15) The compound which has the structure expression of a benzalkonium betaine. 

[Formula 15] ' ^„ 

/(CH,).OH 

R-C N 

However, R is an alkyl group which contains the alkyl group or aromatic series radical of 8-20 desirably one or more 

carbon numbers, and n and m are one or more numbers. 

(16) 

[Formula 16] The compound which has the structure expression of RNH(CH2) n NH2. However, R is an alkyl group 
containing a with a carbon numbers of one or more alkyl group or an aromatic series radical, and n is one or more 
numbers. 
(17) 

[Formula 17] The compound which has the structure expression of RP04 H. However, R is an alkyl group which 

contains the alkyl group or aromatic series radical of 8-20 desirably one or more carbon numbers. 

(18) 

[Formula 1 8] The compound which has the structure expression of R0(CH2 CH2 O) n PO three H2. However, R is an 
alkyl group which contains the alkyl group or aromatic series radical of 8-20 desirably one or more carbon numbers, and 
n is one or more nvimbers. 
(19) 

[Formula 19] The compound which has the structure expression of {R0(CH2 CH2 O)} 2 P02 H. However, R is an 
alkyl group which contains the alkyl group or aromatic series radical of 8-20 desirably one or more carbon numbers, and 
n is one or more numbers. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of giving electroless nickel plating to the base with which 
the positive type photoresist film which has a predetermined pattern is formed, concerning the nonelectrolytic plating 
approach. It is related with the pretreatment approach performed in advance of nonelectrolytic plating processing in 
more detail. 
[0002] 

[Description of the Prior Art] A nonelectrolytic plating method is an approach of depositing a metal or an alloy in 
autocatalysis on the front face of the galvanized body, by returning a metal ion with the reducing agent contained in the 
solution unlike the electrolysis plating based on the electrochemical reduction reaction of the metal in a cathode surface. 

[0003] By making a suitable catalyst adsorb, this nonelectrolytic plating method can deposit a metal also on the surface 
of an insulating material, and is applied to various technical fields. For example, it is applied to formation of the circuit 
pattem in a printed circuit, formation of the nonmagnetic substrate film on through-hole plating and the aluminum 
system substrate for hard disks, electromagnetic wave shielding of a computer case, etc. 

[0004] Original recording (La Stampa) production for manufacturing an optical disk especially is also one of the leading 
Field of application. In the general original recording production process of an optical disk, a photoresist is applied on 
the substrate which consists of a glass plate ground first, and the photoresist layer which has predetermined patterns, 
such as a signal pit and a guide slot, by the selective irradiation and development of a laser beam is formed, then, a 
conductor ~ pass-izing processing and electrocasting processing a metal master is produced. This metal master can be 
set to a direct injection molding machine, and it can be used as La Stampa. the conductor which mentioned the 
nonelectrolytic plating method above - it is applied to-izing processing, and a metal coat is formed in the front face of a 
non-conductive photoresist layer, conductivity is given, and electrocasting processing is enabled. 
[0005] As a metal which may deposit by the nonelectrolytic plating method, some classes, such as silver, copper, and 
nickel, are known, for example, the conductor in the original recording production process of the optical disk mentioned 
above - in-izing processing, the nickel with which a metal coat with a big degree of hardness with few defects of a 
pinhole etc. is obtained is effective. 

[0006] By the way, in order to form a metal coat by the nonelectrolytic plating method on the surface of a nonmetal 
generally, the catalyst which serves as a start point of a metaled deposit reaction on a front face as the pretreatment is 
made to adsorb, and the method of depositing a metal by making this into a nucleus is taken. It is the so-called 
activation. Therefore, it becomes maximum Important as pretreatment of nonelectrolytic plating how a catalyst is made 
to adsorb. 
[0007] 

[Problem(s) to be Solved by the Invention] For example, when it deposits nickel etc., it is common to make the colloid 
of palladium adsorb as a catalyst mentioned above. In order to make the nucleus of this palladium adsorb in recent 
years, the tin-palladium system activator called tin, and a solution including both of palladium and the so-called catalyst 
is used. In this catalyst, palladium exists, after having been covered by the protective colloid of tin ion, and it has the 
advantage of being hard to produce settlings. 

[0008] However, if this catalyst is used, it cannot necessarily be activated on any front faces. For example, since it is 
hard to stick to the colloid of palladium the way things stand in the case of the injection-molded product of ABS 
plastics, it is necessary to etch that front face lightly with chromium-sulfate acid mixed liquor etc. Very detailed 
irregularity arises on a front face by this etching processing, and adsorbent [ of a catalyst ] is improved. 
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[0009] moreover even if it gives the tin^alladium system activator compared ancraientioned above also in the 
original recording production process of the optical disk mentioned above when processing of what was not performed 
to the front face of a positive type photoresist layer, either - the amount of adsorption of the catalyst to a front face ~ 
few - the whole surface - it is difficult to obtain a uniform metal coat. For this reason, performing etching processing 
using the chromium-sulfate acid mixed liquor mentioned above is also considered. However, since it is not general so 
strong, the chemical resistance of a positive type photoresist exfoliates easily, or it is dissolved, and uniform etching is 
difficult. In addition, if the photoresist used for the photoresist used for original recording production of an optical disk 
or semi-conductor manufacture has the very detailed pattern and etching processing is performed, it is [ **** which this 
detailed pattern damages ] and is not desirable. 

[0010] Therefore, pretreatment or surface treatment processing for making adsorption of a catalyst easy, without doing 
damage mentioned above on the photoresist front face is important, and this invention aims at offering the effective 
means for the reason. 
[0011] 

[Means for Solving the Problem] As a result of inquiring in order to attain the purpose mentioned above, by pretreating 
with the solution containing the compound which has the specific molecular structure for the front face of a positive 
type photoresist, this invention person could perform activation by the tin-palladium system activator also on the front 
face of a positive type photoresist easily, and found out that uniform nonelectrolytic plating became possible. The 
pretreatment approach of the nonelectrolytic plating concerning this invention is proposed based on this knowledge. 
That is, it rinses, after being immersed into the solution containing at least one of the compounds which enumerate 
below the front faces of a positive type photoresist in which the predetermined pattern was formed beforehand or 
applying by the approach of a spray etc. Then, the tin-palladium system activator or salt which uses a hydrochloric acid 
as a principal component is processed and rinsed with the tin-palladium system activator used as a principal component. 
Furthermore, after processing the front face concerned with a predetermined acid or alkali and removing a part for 
unnecessary tin, the substrate with which the photoresist mentioned above in the nonelectrolytic plating organ bath was 
formed is immersed, and it is characterized by depositing a metal coat in homogeneity. 

[0012] There are about 19 kinds of compounds suitable for pretreatment or surface treatment processing mentioned 
above, and they are enumerated below. 

[0013] (1) The compound N-polyoxy alkyl alkylamide which has the structure first expressed [ 1st ] with the following 
chemical formula 1 is mentioned. However, the inside R of a chemical formula 1 is the alkyl group which has eight or 
more alkyl groups [ 20 or less ] or an aromatic series radical desirably one or more carbon numbers, and n is the number 
of 2-5 desirably one or more. 
[Formula 20] 

RC0NH(CH2 CH2 O) n H (1) 

[0014] (2) Among the above-mentioned chemical formula 1, it is expressed with the following chemical formula 2 
which used the copolymer of propylene oxide or ethyleneoxide, and propylene oxide instead of ethyleneoxide, and a 
compound is also usefiil. 
[Formula 211 

RCONH (CHa CH-0) « H 



CH3 



RCONH (CH2 CH2 0) a (CHj CHg -0) „ H 



CH 



3 



(2) 



[0015] (3) In an above-mentioned chemical formula 1 or an above-mentioned chemical formula 2, compound polyoxy 
alkyl alkylamide SARUFONETO expressed with the following chemical formula 3 which permuted hydrogen 
incidental to alkyl oxide by the sulfone radical can also be used. 
[Formula 22] 
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(3) 



RCONH (CH2 CHO) n SO3 Na 
I 

CH3 

RCONH (CH2 CH2 O) n (CHg CHO) „ SO3 Na 

I 

CH3 

[001 6] (4) The compound NN bis-polyoxy alkyl alkylamide which has the structure expressed with the following 
chemical formula 4 can also be used. However, R is an alkyl group which contains the alkyl group or aromatic series 
radical of 8-20 desirably one or more carbon numbers, and n and m are one or more numbers. 
[Formula 23] 

/ (CH, CH^ 

RCON (4) 
(CH2 CH2 O) „ H 

[001 7] (5) The compound expressed with the following chemical formula 5 which used the copolymer of propylene 
oxide or ethyleneoxide, and propylene oxide instead of ethyleneoxide can also be used among the above-mentioned 
chemical formula 4. 
[Formula 24] 



0) H 
2 2 n 



RCON 



/ 

f • 

\ 



(CH, CHO) H 
2 I 



(CHj CHO) , H 
I 

CH3 



RCON 



/ 

I 

\ 



(CH2 CH2 0)„ (CH2 CHO)„H 

I 

CHo 



(CH2 CH2 0) (CHj CHO) „/ H 

I 

CH, 



(5) 



[001 8] (6) The compound NN bis-polyoxy alkyl alkylamine which has the structure expressed with the following 
chemical formula 6 can be used. However, R is an alkyl group which contains the alkyl group or aromatic series radical 
of 8-20 desirably one or more carbon numbers, and n and m are one or more numbers. 
[Formula 25] 
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^(CH, CH, 0)„H 



RN 



(6) 



\ 



(CH2 CH2 0) „ H 



[0019] (7) The compound expressed with the following chemical formula 7 which used the copolymer of propylene 
oxide or ethyleneoxide, and propylene oxide instead of ethyleneoxide can be used among the above-mentioned chemical 
formula 6. 
[Formula 26] 



/ 

I 

\ 



/ 

[ 

\ 



(CH, CHO) „ H 

' I 

(CH2 CHO) „ H 
I 

CH3 

(CH2 CH2 0) „ 



(CHg CHO) „ H 
I 

CH3 



(CH2 CH2 0) (CH2 CHO) H 

I 

CH., 



(7) 



[0020] (8) The compound NN dialkyl alkylamide which has the structure expressed with the following chemical 
formula 8 can be used. However, Rl -R3 It is a with a carbon numbers of one dr more alkyl group. 

[Formula 27] 

Rl CONR two R3 (8) 

[0021] (9) The compound alkyl pyridinium halide which has the structure expressed with the chemical formula 9 shown 
below can be used. However, R is a with a carbon nimibers of one or more alkyl group. 
[Formula 28] 



N 
+ 1 
R 



(9) 



[0022] (10) The compoimd trialkyl polyoxy alkylamine halide which has the structure expressed with the following 
chemical formula 1 0 can be used. However, Rl -R3 It is a with a carbon numbers of one or more alkyl group, n is one 
or more numbers, and X is a halogen. 
[Formula 29] 



Rl R2 R3 N (CH2 CH2 0) n H X 



(10) 



[0023] (11) The compound amino alkyl silane which has the structure expressed with the following chemical formula 1 1 
can be used. However, R is an alkyl group which has hydrogen or an amino group, and n is one or more numbers. 
[Formula 30] 



"77772'OW 
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RNH(CH2) n-Si3 (CH3 O) (1 

[0024] ( 1 2) The compound which has the structure expressed with the following chemical formula 1 2 can be used. 
However, the inside R of a chemical formula 12 is the alkyl group which has hydrogen or an amino group, n is the 
number of 1 or 2, and m is a number used as 1 , when n is 1 and 2 and n are 2. 

[Formula 3 1 ] 

RNH(CH2) n Si(CH3) n m (CH3 O) (12) 

[0025] (13) The compound NN bis-polyoxy alkyl NN dialkyl amine halide which has the structure expressed with the 
following chemical formula 13 can be used. However, the inside of a chemical formula 13 and Rl And R2 It is a with a 
carbon numbers of one or more alkyl group or an aromatic series radical, X is a halogen, and n and m are one or more 
numbers. 
[Formula32] 

Rl Rg N (CHj CHg 0) n H (CHg CHj 0) , HX' 



(13) 



[0026] (14) The compound expressed with the following chemical formula 14 which used the copolymer of propylene 
oxide or ethyleneoxide, and propylene oxide instead of ethyleneoxide can also be used among the above-mentioned 
chemical formula 13. 
[Formula 33] 

Rl R2 N (CH2 CHO) n H (CH3 CHO) „ HX" 
I I 
CH3 CH3 



(CH2 CH2 0)n (CH3 CHO)„H 
/ CH3 



(14) 



Rl R2 N 



\ 



(CHj CHj 0) a' (CH3 CHO) H 

I 

CH3 



[0027] (15) The compound alkyl benzalkonium betaine which has the structure expressed with the following chemical 
formula 15 can be used. However, the inside R of a chemical formula 15 is the allQ^l group which contains the alkyl 
group or aromatic series radical of 8-20 desirably one or more carbon numbers, and n and m are one or more numbers. 
[Formula 34] 

^(CH2)„0H 

R-C N 

" '^(CH, ) COOH ^^^^ 



N CH2 2 



[0028] (16) The compound N alkyl alkyl diamine which has the structure expressed with the following chemical 
formula 16 can be used. However, the inside R of a chemical formula 16 is an alkyl group containing a with a carbon 
numbers of one or more alkyl group or an aromatic series radical, and n is one or more numbers. 
[Formula 35] 
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RNH(CH2) n NH2 (1 6)^ ^ 

[0029] (17) The compound alkyl phosphoric ester which has the structure expressed with the following chemical 
formula 17 can be used. However, R is an alkyl group which contains the alkyl group or aromatic series radical of 8-20 
desirably one or more carbon numbers, 
[Formula 36] 

RP04H (17) 

[0030] (18) The compound alkoxy polyoxy alkyl phosphoric ester which has the structure expressed with the following 
chemical formula 18 can be used. However, R is an alkyl group which contains the alkyl group or aromatic series 
radical of 8-20 desirably one or more carbon numbers, and n is one or more numbers. 
[Formula 37] 

R0(CH2 CH2 O) n PO three H2 (18) 

[0031] (19) The compound bis-alkoxy polyoxy ARUKIRURIN acid ester which finally has the structure expressed with 
the following chemical formula 19 can be used. However, R is an alkyl group which contains the alkyl group or 
aromatic series radical of 8-20 desirably one or more carbon numbers, and n is one or more numbers, 
[Formula 38] 

{R0(CH2 CH2 O)} 2 P02 H (19) 

[0032] In order to make an understanding of this invention easy, a nonelectrolytic plating method is explained 
concretely. First, after a positive type photoresist is applied on a glass plate or a silicon wafer according to a 
conventional method, it is exposed and developed alternatively, and the positive type photoresist layer which has a 
predetermined pattern is formed. Since this photoresist coat front face cannot adsorb the activator of a tin-palladium 
system easily as mentioned above the way things stand, it makes the compound enumerated above stick to a photoresist 
front face as pretreatment in this invention. This pretreatment may use independently one kind of the compound 
enumerated above, or may mix and use some kinds of compounds. At the time of use, the water solution which contains 
the compound enumerated above 0.001% to about 2% is adjusted. Or when using some compounds, the water solution 
which contains the organic solvent mixed to water and arbitration, such as ethyl alcohol or isopropyl alcohol, about at 
most 20% is adjusted. Thus, a plated object is inmiersed into the adjusted water solution. Or you may make it spray this 
water solution on a photoresist front face. Since it is dependent on concentration, temperature, etc., the time amount 
which this processing takes is not fixed. However, it is practical to set up the appearance conditions from which several 
seconds thru/or effectiveness sufficient in several minutes are acquired. When concentration is too thin, with many 
compounds, the surface treatment effectiveness of making the catalyst of a tin-palladium system activator sticking to 
homogeneity is not acquired. Moreover, it requires long duration very much and is not practical though obtained. 
Moreover, when concentration is too high, precipitation and micell-ization are caused with a compound and it is not 
practical too. In addition, addition of ethyl alcohol or isopropyl alcohol is used in order to dissolve a specific compound 
in water. However, the technical range of this invention is not limited, the range becomes large according to the class of 
immersion time amount, solution temperature, and compound etc., and 0.001% - 2% of density ranges mentioned above 
becomes narrow. The above-mentioned range illustrated the only practical numeric value. 

[0033] After a superfluous compound solution is removed by rinsing and the photoresist front face where it pretreated 
with the solution of the compound enumerated previously passes through the activation by the tin-palladium system 
activator according to a conventional method, it is immersed in a nonelectrolytic plating organ bath. Consequently, 
nonelectrolytic plating is performed to homogeneity on a photoresist front face. In addition, as an activator used here, 
the tin-palladium system which sets a hydrochloric acid to one of the principal components is sufficient, or the tin- 
palladium system activator which sets salt to one of the principal components is sufficient, and it is not limited 
especially. In addition, after performing activation, after treatment using the accelerator or accelerator which generally 
consists of an acid or alkali is performed, and unnecessary tin is removed. Especially this accelerator is not limited, 
either and it can choose from a commercial item, a sulfiiric acid, a hydrochloric acid, a sodium hydroxide, etc. suitably. 
In addition, it may replace with a tin-palladium system activator or a catalyst, and activation may be performed 
independently, using respectively the 1st tin solution of chlorination, and a palladium-chloride solution. 
[0034] 

[Function] Each compound which is used for pretreatment in this invention and which was enumerated previously is a 
surfactant suitable for surface treatment processing. These compounds have the property to adsorb on the front face of 
the non-conductive matter strongly. Therefore, it sticks to this surface active agent good also on the base which tums 
into the galvanized body in this invention, i.e., the base with which the positive type photoresist layer which has a 
predetermined pattern beforehand was formed. Thus, the front face of the base adsorbed in the surface active agent will 
be in the condition that the compatibility over a tin-palladium system activator was raised, and the palladium covered by 
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tm 
low. Even if the above-mentioned proteCtive colloid is finally removed with 

an acid or alkali by this thing, palladium is held on a base by it at stability, and a deposit, the metal, for example, the 

nickel, which made this the nucleus under existence of a suitable reducing agent, is attained by it, 

[0035] 

[Example] Hereafter, the suitable example of this invention is explained to a detail based on an experimental result. 
[0036] (Example 1) This example applied this invention to production of La Stampa for optical disk manufacture, and 
used the Hoechst A.G. make and trade name AZ-1350 as a positive type photoresist ingredient. This photoresist 
ingredient is a naphthoquinonediazide system and uses as a principal component phenol system resin and the 
naphthoquinonediazide which is a photodegradable compound. 

[0037] First, after applying above positive type photoresist AZ-1350 to the disk-like glass substrate of the ground 
diameter of 36cm and drying, the positive type photoresist layer which has a predetermined pattern by selection 
exposure and development was formed. 

[0038] Next, the water solution for pretreatment was adjusted. In this example, the water solution which dissolved at a 
rate of Ig per L was produced using C12H25CON(CH2CH2 O) nH(CH2 CH2 O) mH (however, n and notO but the sum 
total of m is equal to 5). This compound represents the compound expressed with the chemical formula 4 enumerated 
previously, the stream after the substrate which applied the positive type photoresist can be immersed in this water 
solution at a room temperature for 1 minute - it washed and the superfluous surfactant molecule was removed. By this 
processing, the photoresist fi-ont face changed into the condition that the molecule of the above-mentioned compoxmd or 
a surfactant stuck to homogeneity. 

[0039] next, the inside of the mixed liquor which diluted thick solution-like the tin-palladium system activator (product 
[ made fi-om SHIPURE ], trade name catalyst 9F) 1 section for this substrate by the concentrated-hydrochloric-acid 1 
section and the pure- water 5 section - a room temperature - for 1 minute - being immersed - a stream — it washed. 
[0040] fiirthermore, the inside of the mixed liquor which diluted the acid accelerator (product [ made fi-om SHIPURE ], 
trade name accelerator 19) 1 section with the pure-water 5 section in order to remove the protective colloid of the 
above-mentioned tin ion and to make only palladium stick to a photoresist fi-ont face - a room temperature - 30 
seconds ~ being immersed - a stream - it washed. Here, the above-mentioned tin-palladium system activator changed 
into the condition that palladium stuck to homogeneity by acid accelerator processing which adheres and follows 
homogeneity over the whole fi^ont face, without being flipped by the positive type photoresist layer. 
[0041 ] This substrate was immersed for 1 minute into (35-40 degrees C of bath temperature) the plating bath tub which 
filled non-electrolyzed nickel-plating liquid (the product made from SHIPURE, trade name NIPOJITTO 468). Thereby, 
in the substrate front face, the nickel coat with a thickness of 0.03-0.3 micrometers deposited in homogeneity also 
including the front face of a positive type photoresist layer. This nickel coat did not exfoliate in the subsequent 
electrocasting process. 

[0042] (Example 2) as a positive type photoresist ingredient - Tokyo - adaptation - shrine make and trade name 
OFPR-800 were used, and also the sample was produced like the above-mentioned example 1. Also in this case, the 
good nickel coat was obtained. 

[0043] (Example 3) The same effectiveness was acquired even if it used the salt type tin-palladium system activator by 
Okuno Drug industry instead of catalyst 9F and the accelerator 19 made from SHIPURE which were used in the 
example 1 mentioned above. In the water solution which diluted OPC-80 catalyst M50ml and 250g of salt of the Okuno 
drug industry with water instead of catalyst 9F, and was specifically made into 11., it was immersed for 2 minutes and 
the substrate was rinsed. Then, it was immersed in the water solution of the OPC555 accelerator M of the Okuno drug 
industry for 1 minute instead of the accelerator 19 made from SHIPURE. The concentration of this water solution 
dissolves 100ml of accelerators per 11. of pure water. When it was immersed in non-electrolyzed nickel-plating liquid 
NIPOJITTO 468 mentioned above for 1 minute at 40 degrees C after rinsing, the uniform nickel coat was able to be 
obtained. 

[0044] (Example 4) Lowered [ 1. ] the concentration of the compound water solution used for pretreatment in 0.0 Ig /, 
and immersion time amount was extended in 10 minutes, and also conditions were made the same as that of an example 
1, and the sample was produced. Also in this case, the uniform nickel coat was able to be formed on the photoresist. 
[0045] (Example 5) Next, about the compound for pretreatment enumerated to the left column of the following table 1, 
the same processing as an example 1 was performed, and the sample was produced. Also when which compound was 
used, finally on the photoresist layer, the uniform nickel coat has been formed. In addition, the concrete compound of 
the left colunm displays on the right column among Table 1 by making into a chemical formula number structure 
corresponding to the compound group which is represented respectively and which were enumerated previously. It was 
not restricted to the represented concrete compound, but all the matter contained in the compound group enumerated 
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previously is equipped with the effective^mace treatment function. In addition, it^came clear by the experimental 
result that all the things that have the structure expressed with the chemical formula 1 enumerated previously thru/or 19 
also about the compound which was not concretely mentioned to this table 1 are equipped with the outstanding surface 
treatment fiinction. 
Table 1 ] 



V 

»^ 
o 

^^ 
«l 

4' 



« 


(M 
« 


<0 

K 


CO 
tH 

w 

aj 


« 


UD 

W 

aj 


CO 

w 

AJ 


1-1 

W 








O 




















% 




















gin 




















II 














































































oin 




















1^ ? 






















• 


















H 


X 


1-H 














og 


a 




II 










A 










E 










»^ 






O 




















rq 


(M 
















td 


II 














a 


O 


















a 


CM 










oq 










Hrl 
i><-i 










ti 
II 








O 


o 










a 








OJ 








o 














w 






o 












O 




o 




u 




re 




Q 




CM 
















^ 






o 










en 






^> 


u 


OJ 


CN 




CM 




O 






























o 






(J 




d 
























1 




B 
































o 




1 




o 


o 


\ 


/ 














■ 

OJ 








tn 




w 












s- 


-U 




CM 








a 








1 


CD 


L> 




H 




M 








CM 














n 








m 


» 


Ui 




P 


o 


X 






u 


O 






h 






o 






1 


W 


o 


O 


1 




& 




u= 




is 


o 


a> 




iff 


tn 


tf3 




m 




m 


to 






M 






M 






n 






h 






X 




X 


X 








CM 








CI 






1 


1 




tH 














is 




o 




u 




U 


U 


U 



z 

CO 

O 



O 

OJ 

O 

o 



to 

u 



<0 

CM 

o 

Oh 



CM 

Ed 
o 



o 

in 

iH 

u 



[0046] (Example 6) When the same processing as an example 1 was performed about two compounds shown in the 
following table 2 using the water solution added to 11. of pure water after melting Ig to isopropyl alcohol 20g, 
respectively, the nickel coat uniform on a photoresist layer was obtained. 
[Table 2] 
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C12H25N (CHj CHg 0) „ H (CHj CH2 OJ „ H 

n-f in'=2--5 



C^^HggN (CHg CH2 O) „ H (CHg CHj O) ^ HX 

n+m=5 



[0047] (Example of a comparison) Although the same experiment as the above-mentioned example 1 was conducted 
without using any surfactants, and the nickel coat was foraied in the outcrop of a glass substrate, a nickel coat was not 
formed in the front face of a positive type photoresist layer at all. Furthermore, concentration of a tin-palladium system 
activator (the product made from SHIPURE, trade name catalyst 9F) Although the experiment respectively same about 
the case where concentration of non-electrolyzed nickel-plating liquid (the product made from SHIPURE, trade name 
NIPOJITTO 468) is made into twice the example 1 was conducted when it considered as the twice of an example, and 3 
times, and concentration of concentrated hydrochloric acid was made into twice the example 1 and, the nickel coat was 
formed in the front face of a positive type photoresist layer at all at neither of the cases. Therefore, in order to perform 
uniform non-electrolyzed nickel plating on the front face of the substrate which has the above positive type photoresist 
layers, it is clear that conditioning by the surfactant is indispensable. 

[0048] In addition, in the above each example and example of a comparison, although explanation on condition of 
production of La Stampa for optical disk manufacture was performed, this invention is not limited to this and may be 
widely applied as an approach of performing nonelectrolytic plating on a positive type photoresist layer. Metallic 
coating is not restricted to nickel, either and can be applied to others. 
[0049] 

[Effect of the Invention] If the nonelectrolytic plating approach of this invention is applied so that clearly also from the 
above explanation, uniform nonelectrol54ic plating can be performed on the substrate which has the positive type 
photoresist layer beforehand formed in the predetermined pattem. And productivity of this invention is good at a cheap 
facility, and it can be carried out with high dependability. If this invention is applied to production of La Stampa for for 
example, optical disk manufacture, it is effective in La Stampa with the high dependability which reflected detailed 
patterns, such as a signal pit, faithftiUy being economically producible. 



[Translation done.] 
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[0 0 3 0] (18) ^^Dft^^Sl 8T*«t)^nsmii L < 8 -2 0 07';l/:^^;l/SXti:3?»j5JeS«:^Cy7';l/ 

RiiJ^mii;(±a^ [fl::3 7] 

RO (CHz CHz O) n P03 Hz (1 8) 

[003 1 ] (19) mmc. ^^^ft¥^l 9T?^;b^ ^3aiJ;(±a*b<ti:8-2 0<O7;b4^;l/SXti^«jK5 

:^^;l'U V^xX-r;l/^ffli/>:SV/)^T'^^o flL^ Rt±^ 50 [ft3 8] 
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{RO (CH2 CH2 O) } 
[0 0 3 23 i^mmmm^^^\t.t^M^. 

fcit-^^ 0. 0 0 1 %~ 2 %iSie#ty7j<rS?t«:ISil-r 
filEHO .001 %~2 %a*5IW<^)£?WWi55H«rffi« 

[0 0 3 3] ifticmm^nrcit-^mommtsm^m^m 



(10) 1#ffl¥5-2 1 4 5 4 7 

2 POz H (1 9) 

[0 0 3 4] 

[0 0 3 5] 

20 [00 36] (Mmm 1 ) 2t:*saMtt^ *^w%?fe-7'^' 

Xi^iBtffiox^>/-?(OfFSli:JgfflL:fcttOT-^!3. 
Z- 1 3 5 O^ffiflaLfc:, CKD^* M'S^X htfifSfarf 

5, 

[0 0 3 7] *-r> W^L^fcS ecmS^T'i'X^^;?;^ 

xs«fc. ±m<^^->^my* h uv'x h a z - 1 3 5 o 

[0 0 3 8] m9mm<r)7mm^mmLrco 
mmxii, C12H2SCON (CH2CH2 o) nH (c 

Hz CH2 O) mH ({aLnRt;ml±OTl±*<-^f+*^ 

Stc^bt/^) ^m^\ 1 V.y hJW^K) 1 ■if^L.cDpl'^X' 

itmiZAx&titErL^it^m^ixmt^tcDx^^o 
[0 0 3 9] :kic. c<Dmm^mmmmvi<^m-.'<'7-j 

'i'L.mmmi (i^yu-ttSi. iSSiS+i'^' UX h 9 
F) l95*«ffiKlgPt|re7lc5»fcJ;»3#«?L«:ii-&?S 

[0 0 4 0] ±ta^-l':=i-y«)«tt3P^' K;S:P^ 

1 9) 1 ^^myKs^x^mLfcm-^m.'^icmuxs 
so ommu ijst7i<iJEm>&tf^-5fco ccx\ ±mm-''< 
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[0 0 4 1] A^A^SStg^, 

(->:/U-*±i[j, jS>a€-4^i/"-y h 4 6 8) ^'mLtzit 
(r§ia3 5~4 0X;) i ^MSSSLfc, c 

affitCtiff^O. 0 3 — 0. 3 /i m«0^>yy;l/|Sffl||7b'i| 
-tcrrtB L/C, C >5r;b^s^ii:;eo^«1gS?XSti: 

[0 0 4 2] (Mmm 2 ) ^l^v'Si^ h htfi^i: 
LT^^fSfb^iia. ffipl>«0 F P R - 8 0 0 L-t 

[004 3] (Mmm 3 ) ±.m\.tzMmm i tciou^Tfla 

Rf*WlCl±. 'J X h 9 F (O'ft t) IcH^SaiSXIg© 

OPC-80^^^UXhM50nil^:ftffi2 50g«:7j< 20 

Of^tJfcx USSilSXllcDOPC 5 5 STi'-feUU-^f 




#Ba¥ 5-2 1 4 5 4 7 

20 

1 U h;l'^»3 7'^'-feU/U-:5'^ 1 0 Oml j§g?Lfct<D 

[004 4] (Mmm 4 ) aCMmicmt^^^^rcit-^^Tia 
^1 o^-Ptgtcssb refill, ^f^f^^sas^ij 1 i:[5i-icLT 

[004 5] (.mmm s ) t^To^ i «*ffiBtc?ij 

»c?iJ#Sbfcffc^S;i«:(.-'Ll 9 T-a*3SnS^ii* wi- 
st cDl±^Tffinrc«B3!jM«K*6«r(ix.-CV^«^A'|^i^ 

[^1] 
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<o 2 fgstf 3 f« fc urcJi^. mism>w^m.^^m\ i © 

-?±ili^ iSp^«::i>-}^->*-v h 4 6 8) «rJ3S^?l5SM 1 « 
CO 0 4 8] ^*3. ti±«#«i5affiJRt/i:beSfi«JtC*3t/>T 



(13) !ttlffl¥5-2 1 4 5 4 7 

CO 0 4 9] 
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